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Thank you for the constructive editorial commentary on 
our recently published trial “Adipose-derived mesenchymal 
stem cell therapy in the treatment of knee osteoarthritis: a 
randomized controlled trial” (1,2). 

We agree with the editorial authors’ opinion regarding 
mild to moderate grade osteoarthritis (OA)—Kellgren 
Lawrence Grade II and III—being a suitable patient 
population for consideration of treatment. With an 
increasing proportion of patients undergoing total knee 
replacement surgery under the age of 65 and with an 
anticipated significant increase in the number of total knee 
replacement being performed, it is important to consider 
how we can best delay or prevent unnecessary surgery (3,4). 

The editorial authors have considered knee instability 
and major axial deviation as potential mechanical contra-
indications to mesenchymal stem cell (MSC) therapy. 
Whilst the study excluded patients with a long leg 
mechanical axis >5 degrees, ligament deficiency was not 
a specified exclusion criterion. Review of the participant 
population, however, showed no history of clinically 
significant instability with a single patient having had a 
history of anterior cruciate ligament (ACL) reconstruction. 
We agree, however, that gross instability may limit potential 
benefit due to repetitive chondral trauma. The editorial 
authors also raise an interesting consideration that the 
presence of effusion may be a potential hindrance to MSC 
adhesion. Whilst, not part of the trial protocol we would 
agree that aspiration of effusion prior to MSC intra-

articular injection is appropriate.
The lack of formal placebo/sham injection is noted and is 

an accepted limitation of the trial. It was felt inappropriate 
to perform an invasive lipo-harvest procedure if participants 
were to be randomly allocated to the control group and 
not receive active therapy. Importantly, as the editorial 
authors have noted, the effect size observed in both pain 
and function following MSC therapy is greater than 
that observed in other placebo controlled intra-articular 
therapies and also in comparison to the observed placebo 
effect with sham knee arthroscopy (5,6).

Due to lack of previous formal trials in this area we 
were not able to perform sample size power calculations 
to determine an appropriate trial participant number. 
Retrospective power calculations for all statistical tests 
performed for pain and functional outcome measures did, 
however, show excellent consistency (mean power score 
of 0.877) confirming that despite the small participant 
population the results were reproducible and participant 
numbers were appropriate to show statistical significance. 
We do however accept that a broader study with greater 
numbers is important with perhaps less restrictive inclusion/
exclusion criteria to better represent the general patient 
population.

The editorial authors have raised the question of 
mechanism of action attributable to MSC therapy. We 
agree that the likely mechanism of action is via paracrine 
mechanisms and cell to cell interaction (7,8). Preclinical 

400

https://crossmark.crossref.org/dialog/?doi=10.21037/atm.2019.07.25


Freitag. Adipose-derived stem cells for knee osteoarthritis treatment—reply

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(16):400 | http://dx.doi.org/10.21037/atm.2019.07.25

Page 2 of 3

trials have shown MSC retention at 6 months after intra-
articular injection to be 1.5% (9). We theorize that long 
term benefit is likely due to exosomal release of not only 
relevant cytokines but also mRNA which is taken up by 
local cells resulting in up-regulation of cellular pathways 
and long term imprinting of benefits.

As the editorial authors correctly point out, our trial 
involves the use of isolated and expanded adipose derived 
MSCs and not stromal vascular fraction (SVF). During the 
design of this study, it was felt that past pre-clinical and 
clinical research had more consistently shown the potential 
benefit of isolated and expanded MSC therapy to result in 
disease modification (10-12). Adipose tissue was chosen 
rather than bone marrow as a source of MSCs due to ease 
of harvest and relative abundance of MSCs. Comparative 
studies using SVF have been limited in design and whilst 
indicating pain and functional improvement, structural 
benefits are less consistently reported (13,14). In addition 
to this, the number of MSCs found within SVF differs 
dramatically with anticipated variability in outcome due to 
inconsistency in the cell dose.

As noted in the editorial, a third treatment group 
receiving 5 injections at regular intervals was planned but 
ceased prior to commencement of the trial due to a parallel 
trial with this same protocol showing reproducible and 
increasing pain with sequential injections. The second 
injection of MSC therapy at 6 months in the two injection 
group was associated with a modest increase in reported 
pain in comparison to the initial injection. Importantly 
the two injection group showed greatest consistency in 
disease modification with stabilization and/or cartilage 
improvement in 89% of participants within this group 
versus 70% of participants in the single injection group. 
These results indicate that multiple injections may achieve 
better structural stabilization but as the editorial authors 
correctly note this may be associated with increased adverse 
events and we have yet to strongly determine the most 
effective treatment frequency for long term efficacy and 
tolerability.

As the editorial authors note, and as noted by ourselves, 
the MRI analysis in this trial is limited in that MRI 
Osteoarthritis Knee Score (MOAKS) is a semi-quantitative 
measure. MRI T2 mapping techniques are a non-invasive 
and validated assessment of cartilage quality and in 
combination with cartilage volume assessment may offer 
more precise and robust quantitative structural assessment 
and conclusions (15,16).

The editorial authors have requested additional 

information regarding the processes used in adipose-
derived MSC preparation. The method of preparation has 
been previously described in past publications including a 
protocol paper and it was felt that the description given met 
the appropriate minimum level of information required for 
studies evaluating biologics in orthopaedics (MIBO) (17).

This trial represents the first randomized controlled 
trial on the use of isolated and expanded adipose-derived 
MSCs in the treatment of OA. Importantly the significant 
pain and functional improvement and observed disease 
modification indicate that MSC therapy represents an 
exciting advancement in the treatment of OA. 
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